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1. An isolated nucleic acid encoding an 
eve\ing primrose A6 -desaturase. 

5 \ 2. The Isolated nucleic acid of Claim 1 

comprising at least one of the nucleotide sequence of 
SEQ ID 26 or nucleotides 49 to 1401 of SEQ ID NO: 

26. 

10 3.\ An isolated nucleic acid that codes for 

the amino aci<\sequence of SEQ ID NO: 27. 

4. A Rector comprising the nucleic acid of 
any one Claims 1- 



15 



20 



25 



5. An exmressionX vector comprising the 
isolated nucleic acifiNDf anyone of Claims 1-3 operably 
linked to a promoter! wh\cjaf^f fleets expression of the 
gene product of said\i:^^dted Aucleic acid. 

6. An express ionNvectW comprising the 
isolated nucleic acid of any\me of Claims 1-3 operably 
linked to a promoter and a terihlnation signal capable 
of effecting expression of the ^ne product of said 
isolated nucleic acid. 

7. The expression vector XDf Claim 5 wherein 
said promoter is a A6- desaturase proVoter, an Anabaena 



30 



35 



carboxylase promoter, a helianthinin promoter, a 
gl^inin in promoter, a napin promoter, the 3 5S 
promoter from CaMV, a helianthinin tissue- specif ic 
promo^r, an oleosin seed- specif ic promoter, or an 
albuminv seed- specific promoter. 

\8.\ The expression vector of Claim 6 wherein 
said promoeer is a a6 -desaturase promoter, an Anabaena 
carboxylase promoter, a helianthinin promoter, a 
glycinin promWer, a napin promoter, the 35S promoter 
from CaMV, a helianthinin tissue-specific promoter, an 
oleosin seed-sp^ific promoter, or an albumin seed- 
specific promo ter\. 

9. An exWre^^on vector comprising the 
isolated nucleic aciV^^ one of Claims 1-3 operably 
linked to a consituti^ prdtoc^ter. 

10. An expi>^s«ion\ vector comprising the 
isolated nucleic a9^of\nylone of Claims 1-3 operably 
linked to a tissue specif i<? promoter. 

I lii The expression, vector of Claim 6 wherein 
said termination signal is a .VnerrhQCVS tls termination 
signal, a nopaline synthase temination signal, or a 
seed termination signal . \ 



jL2. a cell comprising tAe vector of Claim 4 . 
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13'. A cell comprising the vector of Claim 5. 
.14> A cell comprising the vector of Claim 6. 



L5^ The cell of Claim 12 wherein said cell 
5 is an anima\ cell, a bacterial cell, a plant cell or a 
fungal cell. 

■ 16^. Vhe cell of Claim 13 wherein said cell 
is an animal cel^, a bacterial cell,. a plant cell or a 
10 fungal cell. 

vl7^ TheXcell of Claim 14 wherein said cell 
is an animal cell, V bacterial cell, a plant cell or a 
fungal cell. 



15 



18 . A oran^gen: 
comprising the isplat 
Claims 1-3. 



/ 



c bacterium or plant 
nujpleic acid of any one of 



20 



19, 



ransgenic pacterium or plant 



25 



comprising the vector of \ciaim 4 

20. A transgenic bacterium or plant 
comprising the vector of claim 5. 



21. A transgenic bacterium or plant 
comprising the vector of Claim 6. 
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22- A plant or progeny of said plant which 
1 has been Vegenerated from the plant cell of Claim 15. 

\3), The plant of Claim 22 wherein said plant 
is a sunflower, soybean, maize, tobacco, peanut, carrot 
5 or oil seed rape plant. 



24. A method of producing a plant with 
increased gamma\linolenic acid (GLA) content which 
comprises : 
10 (a) tra'hsf o;rfhXi^g 

isolated nucleic ac±a of 

(b) regenerating 
content from said/ plant eel 



a plant cell with the 
y one of Claims 1-3; and 
plant with increased GLA 



15 



25. 



met 
lir 



increased gamma 
comprises: 

(a) t^^ansformi^ 
of Claim 4 ; and 



ic ac 



j-oducing a plant with 
\d (GLA) content which 



:ran£ 



ig a plant cell with the vector 



20 (b) regenerating a plant with increased GLA 

content from said plant cell. 

26. A method of Reducing a plant with 
increased gamma linolenic ac\d (GLA) content which 
25 comprises: 

(a) transforming a p^ant cell with the vector 
of Claim 5; and 
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(b) regenerating a plant with increased GLA 
1 content frcjm said plant cell. 

'21. • A method of producing a plant with 
increased g^a linolenic acid (GLA) content which 

5 comprises: 

{a)\ transforming a plant cell with the vector 

of Claim 6; akd 

(b) Vegenerating a plant with increased GLA 
content from sa^id plant cell, 

10 

28a T^e m^ho^of Claim 24 wherein said 
plant is a sunflower, soybe^an, maize, tobacco, peanut, 
carrot or oil seedV rape plant. 



15 



29/ The method ofjflaim 25 wherein said 



plant is a sun 



carrot or oil seed plant. ^ 



lower\sq^^eanA maize, tobacco, peanut. 



30^ The met hoc! of Claim 26 wherein said 
20 plant is a sunflower, soybean, maize, tobacco, peanut, 
carrot or oil sefed rape plant. 

' 3%. The method ofVlaim 27 wherein said 
plant is a sunflower, soybeanA maize, tobacco, peanut, 
25 carrot or oil seed rape plant, 

3?. A method of inducYng or increasing 
production' of gamma linolenic aci^ (GLA) irj^ an organisiu 
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lackingVin or producing low levels of GLA which 
1 compris^ transforming said organism with the isolated 
nucleic acid of any one of Claims 1-3. 

33^ A method of inducing or increasing 
5 production \of gamma linolenic acid (GLA) in an organism 
deficient or lacking in or producing low levels of GLA 
which comprises transforming said organism with the 
vector of Claim 4. 

10 34 \ \ A method of inducing or increasing 

production of gamma linolenic acid (GLA) in an organism 
deficient or lactking in oAproducing low levels of GLA 
which comprises kranstormirip^^aid organism with the 
vector of Claim j 

15 ' \ 

35^ A mey?f6d of ilnducing or increasing 
production of gamma linolenic acid (GLA) in an organism 
deficient or lacking Vn or producing low levels of GLA 
which comprises tprans flaming \said organism with the 

20 vector of Claim 

36. A [method ot inducing production of gamma 
linolenic acid (GLA) in anVorganism deficient or 
lacking in or producing lovX levels of GLA and linoleic 
25 acid (LA) which comprises transforming said organism 
with an isolated nucleic acid encoding bacterial a6- 
desaturase and an isolated nucleic acid encoding a12- 
desaturase. 
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37. A method of inducing production of gamma 
linolenYc acid (GLA) in an organism deficient or 
lacking in or producing low levels of GLA and linoleic 
acid (LA)\ which comprises transforming said organism 
with at least one expression vector comprising an 

5 isolated nucleic acid encoding evening primrose a6- 
desaturase a^nd an isolated nucleic acid encoding a12- 
desaturase. 

38. Vhe method of inducing production of 
10 octadecatetraeond-c acid in at least one of a plant 

deficient or lacking in or producing low levels of 
octadecatetraenoicX acid, a bacterium which produces a- 
linolenic acid, or V bacterium which exhibits a A15- 
desaturase activity on a GLA substrate which comprises 
15 transforming said pla^it or bacterium with any one of 
Claims 1-3, 



39 . A metho/i 
octadecatetraeonic ac 

20 deficient or lacking/ 
octadecatetraenoic 
linolenic acid, or 
desaturase activity 
transforming said pl^ 

25 Claim 4 . 



inducing production of 
d i\i ajtn least one of a plant 
^ducing low levels of 
pacterium which produces a- 
which exhibits a A15- 
a GLA Vubstrate which comprises 
or bac\erium with the vector of 



40- A method of inducii 
octadecatetraeonic acid in at leas! 



production of 
one of a plant 
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icient or lacking in or producing low levels of 
1 oStadecatetraenoic acid, a bacterium which produces a- 
liVenic acid, or a bacterium which exhibits a Al5- 
desAurase activity on a GLA substrate which comprises 
transforming said plant or bacterium with the vector of 
5 Claim - 

\ 41. A method of inducing production of 
octadecaketraeonic acid in at least one of a plant 
deficientXor lacking in or producing low levels of 
10 octadecate\raenoic acid, a bacterium which produces a- 
linolenic a^id, or a bacterium which exhibits a A15- 
desaturase aVtivit^n a GLA substrate which comprises 



15 



20 



transforming 
Claim 6. 




t or bacterium with the vector of 



me 



o'd of inducing production of 
acik in at least one of a plant 
y in or producing low levels of 
acidl a bacterium which produces a- 



Lng 



42. 

octadecatetra^on 
deficient or la 
octadecatetradnoi 

linolenic acid> or\a bacterium which exhibits a A15 
desaturase activityXon a GLA substrate which comprises 
transforming said pVt or bacterium with the vector of 
Claim 7- 



25 43. The metttod of Claim 40 wherein said 

plant is a sunflower, soybean, maize, tobacco, peanut, 
carrot or oil seed rape pliant. 
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44. The method of Claim 41 wherein said 
1 plant ii^a sunflower, soybean, maize, tobacco, peanut, 
carrot or\oil seed rape plant. 

45\ Tlie method of Claim 42 wherein said 
5 plant is a sui^f lower^,..-''^6ybean, maize, tobacco, peanut, 
carrot or oil /s^e^Vape plant. 

46.1 The\n\ethod of Claim 43 wherein said 
plant is a sunflowei\^ soybean, maize, tobacco, peanut, 
10 carrot or oil seed raWe plant. 
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